Fragile X syndrome (FXS) is a common inherited form of intellectual disability caused by the absence or reduction of the fragile X mental retardation protein (FMRP) encoded by the FMR1 gene. In humans, one symptom of FXS is hypersensitivity to sensory stimuli, including touch. We used a mouse model of FXS (Fmr1 KO) to study sensory processing of tactile information conveyed via the whisker system. In vivo electrophysiological recordings in somatosensory barrel cortex showed layer-specific broadening of the receptive fields at the level of layer 2/3 but not layer 4, in response to whisker stimulation. Furthermore, the encoding of tactile stimuli at different frequencies was severely affected in layer 2/3. The behavioral effect of this broadening of the receptive fields was tested in the gap-crossing task, a whisker-dependent behavioral paradigm. In this task the Fmr1 KO mice showed differences in the number of whisker contacts with platforms, decrease in the whisker sampling duration and reduction in the whisker touch-time while performing the task. We propose that the increased excitability in the somatosensory barrel cortex upon whisker stimulation may contribute to changes in the whisking strategy as well as to other observed behavioral phenotypes related to tactile processing in Fmr1 KO mice.
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Introduction
Fragile X Syndrome (FXS) is a neurodevelopmental disorder with multiple symptoms including cognitive problems. FXS is associated with mutation of the fragile X mental retardation 1 gene (Fmr1) that results in an abnormally numerous repetition of a non-coding CGG trinucleotide (Bagni and Oostra, 2013; McLennan et al., 2011; Tranfaglia, 2011) . As a consequence, Fmr1 gene function may be significantly reduced or entirely silenced and a product of its expression, the fragile X mental retardation protein (FMRP), is partially or fully absent in the affected organism (Hagerman et al., 2014) . FMRP is an RNA-binding protein that regulates translation of several pre-and postsynaptic transcripts (Darnell et al., 2011), a process especially important for synaptic plasticity (Bear and Malenka, 1994; Malenka and Bear, 2004) . Lack of FMRP leads to altered synaptic development and impaired neural circuits formation that may underlie sensory deficits and cognitive symptoms observed in FXS patients (Bassell and Warren, 2008) . FXS is the most common heritable form of intellectual disability (Farzin et al., 2006; Bhogal and Jongens, 2010) and the best characterized cause of autism spectrum disorders (Dolen and Bear, 2009) . It evokes various disruptions in the central nervous system causing learning deficits, abnormal social behaviors, and extreme sensitivity to sensory stimuli (Miller et al., 1999) . We focused our studies on the somatosensory system knowing that many FXS patients present hypersensitivity to touch (Cascio, 2010) . Furthermore, also people suffering from depression, other autism spectrum disorders (ASD), or attention-deficit-hyperactivity disorder (ADHD) appear to have similar problems with their sense of touch (Weber and Newmark, 2007) .
Touch is an important source of sensory information. Disturbances to the development of the somatosensory system have serious consequences for social behavior (Shishelova and Raevskii, 2010 
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